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A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
thai the isolated protein and genes arc applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors arc usable as novel anticancer drugs, etc. 
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mmm 

l^i>o ^©'4^T-^)M^)i±g^tvT^.^■5tIM*^. Jfa^P^J^WfifemH? (vascular 
endothelial growth factor. IMT. fVEGFj i:^-r?>o ) T'fe^o VEGFIi. ifil^ 

^Ht4STT-^)S(Senger,D.R.et al, Science, 219:983-985(1983);Ferrara,N a 
nd Henzel.W.J. BiocheiB.Biophys.Res.Coiimiun.,161:851-858(1989))o t hVEGFjli 
BJ-lzlt. 8^®ai=5rV>^?^?£U> i>>y<7>itl,>lCcfc 12K 16 

5. 189. RmoecDTi ymiy^^fji^mmov-yi^^ymm^ti. 

VEGFA^^'U*^'>»i5^•?^5'->^7f^-rci:*s$S^^tLTl^5(Houck,K.A.et al. Mol. 
Endocrinol. 5,1806-1814(1991))o ^fe> VEGFtCtt, ift^e>J^cS^f*:T-fe-2)flt 
-lA^i^&L. VEGFCDflt-l-s®ig^*s. ^>^-^;i/eJl(;ffig-erfe-S Z iiTb^^^^ 
*^T^^S(V^ies,C.D.et al. Science, 255:989-991(1992))o 

nG¥(Dmmm^tl.Xl±. ZtlSTtZPlCFCPlacental growth factor )-?>PDGF( 
Platelet-Derived Growth Factor);bi^a8^tiT*5 ifii^l*IJ^«{cM 
^SMf5^4$^•r^Ci:*s^^^^^T^^S(Maglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986))o ^ iblzmi5.lZtj^-oX. VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)). ;^l>-VEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996),- Joukov, V. et al. EMBO J. 15, 290-2 

VEGFl::oi,>T{±. ^^fSPtlziJit 2,jfiiW7f$g£CD?k^iy{i A> tJ.T^c < . mmm. 'J 

h*S/T<i^^nTiNSo ^tz. :itif>®VEGF:7 7' ^ iiifiiWcD*^-e3&<. jto 
^^5::i:*5>T<l^^tlTl^§„ fie-oT. VEGF:7 r 5 U -ii. ^mtj:$imrM^ 

--^mn^mt. gi4i'P-n>^^tifeVEGF7y'5 ';-®-o,VEGF-Ci:*^ D 
iy—^t^r} tz^MiSi^<D^m ^ GenBankf^— ^ ^—7. ^J^ESK Expressed sequence 
tag )>&t>*STS( Sequence tagged sites)CC^LTtf ofeo-€-CDig^,VEGF-C®C5feJgas 

^ ^ V- mf L . 5' RACES. Rm' RACES"? ^ ^ -S cDNA^ig4(i L fco # 
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T= •J-{zjl-r-2.4#giD^ >^N--(WT.rVEGF-Dji:«->-r?>)-^:feSfc#X.fco*fc 

(2) iSf'JS-^ : 2 (zSB«feCDDNAi:/^'^ :r'J ^-f X-r5DNA/?)S3— F-r-S^' >/^• 

(3) ( 1) (z8BMcD^>^^^i'H>£=J— H-r^DNA. 

( 4 ) iHi-US-^ : 2 (z f BtEODNAi: ^ \ ^ ^ 'J Xf S DNAs 

(5) (3)^fe{i(4) {ciafg©DNA>fe^tf-i^^-. 

(6) (5) (CBBil6©'^^^5'-^«^-rSBM^m<*:, 

(7) {zmm<DWMmvf.^i^mt^:iii^^Wihri. 

(2) tiBiiE®^>M^MO^^:^?£^ 

(8) (1) ^fcti (2) tg3l£©^^>^-?i^:e(zi^-&r2.K(4:. 

(9) (1) (2) {zum(D^y;^^m.h^^'^>r)ih<Di^ftr^'&^ 
f^aj-rsx^^^tf. (1) (2) {ci3m®^$'>^N*^'M{i3^i?^-r?){b^^ 

(10) (9) t:BBfe©;?>?£{c<t f)^gS$ns. ( 1) (2) (::tB®® 
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^mm^>^^^m (vegf-d) a^vEGF-ctc^ L^m^jim^^^m .ve 

®:^fitLT{±. mXli. OE-PCE (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) p51) ?>tl^o 

xvEGF-Dtmm(Dmm^mT^^>j^-^n^zi-h'r^iiMcDmzmi>^n^. 

X$)^o t*e o T , :2iz i3a©DNA i: ^ ^ f :7 ^S'V XT -5 DNA i S fc ;$:%Bjj£D 

@ft^T-$)So -ftecD^t/i: UT(i. Caj^Jf, •^'^Ts. ^^y]^. o^^ikt't^mif^ 

VEGF-D ii^tlfttjtc [11^ ^C^>/-?/7K^rJ-Kt-2)DNA<±. mm^ : 2{;sBtE© 

^ L < {±80%W±, J; t)«J?^ L < l±90%lil±<DSB^ijCQfSl-t4^fgt-o 

l-:i.TcC)Jn< T-fcSo C|J*,s ExpressHyb SolutionT-68°CT-30^RarbM 
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-'100°CT-2~5:^r^^fifeb,7K±-?:mj^t-Soff Ul^Exp^essHyb Solutiont^D- 

T-2B5Pb1/N'1' r U -fe'- f/ 3 > ^ff o o^?a®2xSSC, 0. 05% SDSjgt^-?: lO^P^fo 
,4[fi]?5trf ■r^o45°C<D0.1xSSC,0.U SDS^rtT-3^r^^5t?^-ri>o3|-- h 5 i^;*- 7 

>CD5fe^*0D-^^'J$:T^i±^i^ WTCD$n< ■?:$)So fiPt.^ ExpressHyb SolutionT-68''C 

trp-r=5:95°C~100°CT-2~5i;5-rBl^fi5cL. 7K±T%^^?^-r'5>o St H^ExpressHy 
b Solution{3 7"D — ^$J!jn;t 7*0 — :r^g:^tf Atl^x.. 68°CT-mPBV^ 
^ ^.f 4f_i^3 >;^^f MS®2xSSC. 0.05% SDS?gr«T'10^>P^ro, 40 

i5t?^r^o 5o°c®o.ixssc. 0.1% sDs^r«T-4o^r^. m^imm^^m.'om^ts.-b^ 

^^D^cDDNAtt^ ^/i. ^^BJ©VEGF-D<5:m^^J^X.^>/^'^Mi:LTi£M■r■2);t 
to{3ffl^^^,n-5o in*.x VEGF-D^^rj— KT^DNA (fiaj^iis gS?'J#^ : 2{CiB«g£D 
DNA) ■ki^%ti.%n^'7^—\z1^^'3i,H.:L(D-<^^--^^^\zmX\.. tMm$n 
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pGEMEX-l{Promega^t^).pEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) ^ci:' 

mnmmi^ iz^m^-^tz vegf-d ^y^^^mt.m^i^. ^ ^ x ± ^ -y--- , 

:^ - * S!i r S :5 iS^ ;bs^tf c> n ?, o f# n Ac Jn<4i ifj I ^ T VEG 

i: L T {± , ^ y D :h -;UlJif*:^MilS7!)» ^ tH(*:itf5^^ ^ p -zi > ^ L , ^ ® 

ftM-r-5;^^^(;i:-5?)S^{f e,tiSo ff ^nAcVEGF-D^ >ni'MX{i^0D}5x<4^{i,j^T 
'Sc ® {3 <t D , 1^ iS-^r S 3 i: *s Bjgg-r- * o 
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D'yT^'f >^?ij (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991 )Cloning of PIS kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) icj;t)fii^'^ 
i:7!)SpjeiT-feSo ife. *efgB;3cD^>/'?^H*SRFJ^-^§Si^Sfe{±GAL4*S-&im 

^'MS^?aLTV^2.:li:*Si^«^^^S«ct t)s VP16*fcl±GAL4fe¥f£ttfbfgJi 
iiill^-rSJfJT-^gJSrSi^^cDNA^^ U->&f^$^Ls :iti^±B3B#SiMJia 
{C^AUs tktii^ntzm^^ti->ffi^5>-( 'J-S5tecDNAS#|lLTX)PS 

> ^ 5 ) rtwoy N ^' :^ U h* X 7" A J ( TmatCHMARKER Two-Hybrid Sy 

stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , TmatCHMAKER One-Hy 
brid System J (^^■rtL^)clontechtt^). THybriZAP Two-Hybrid Vector System 
J (stratagenetti^). -XU. TDalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) \z'^Jt^^m^^t^Z.h^»it'^^r:^^ 
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^-r^y5^ (Yanasaki K.Taga T.Hirata Y.Yawata H,Kawanishi Y,Seed B,Tanig 
uchi T.Hirano T,Kishinoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2)receptor. Science, 241:825-828. Fukunaga R, Ishizaka 
-Ikeda E.Seto Y.Nagata S( 1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) \z I. M^-^ i Z. 

;^;b-r>> U-->^7 (Wrighton NC; Farrell FX; Chang R 

; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64. Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13, Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996 . 384 pl7-9) (3 J: 0 :*:^B^©<5^ >/'5 ir^jzf^^-r i,<b^fe^;^ 
^ - - > y f S d i: qJ^ET-^ S o 

*^BJ®VEGF-D0filffl^i; LT<i, ^^Iz. VEGF-D^fe^^&VEGF-Digfi^^^isjffljgE 
^^^(Di:^P^lzmXLtz^.^tci^i^lX'^m^^i::htj:t'LxmB^r^mizm^^i,Zt 
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s L , #1 e^Mir^t $ irp^ij r % c i: ^ % X. n s 0 

VEGF-DJt (k^^X (i l^ii © T > ^ -k > i£ I*] A -r -5 ^ ^ L T l± . ?1 ^ 

mi^tz^s.mizjifD. vEGF-D^^ ^ m t =t ^ ^^rnrnm (cj5&ffli-^z^*>#x.?5 

|1IH±. VEGF-Djt(E^> =&ESTie?iJ. ikt>*;^D-2:^>i/{3fflVA;tr^^' v-CDF^ 

I112{i. EST (H24828) hVEGY-C t(DT ^ J mWi9i}(Ditm^m-t MX' $)i>o 
ElSli. VEGF-Diifc^i:. CtL^T-t^^^nfcVEGF^ t = U -=^«|j53t-r Sig 

in^tcDTiy'mm(Dktm.^^-Tmx$>ho 

I114al±. VEGF-DOJS7Ktt7'D >^ h^^N-TH-C^^o [2l4b{i. VEGF-D® 



wo 98/02543 PCT/JP97/02456 

10 

mmm i ] tfastasj^ j; ?, d i^-t^^^ 

nGY-CcDCM^miZ^tEti rBR3P(Balbiani ring 3 protein) g f- hj i::^ 
^n^^>-iz>VX§m^mz rcGPNKELDENTCQCVC (iiI?iJS^:3) j t\,^oMm 
^SSHi-L. Genbank7=^— ^S'^-^ ( 1996^2;] 29 BJJii'i-:) ^^(D±ESlRZJ^SlSEm^ 
TFASTAiS (Pearson and Lipnan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 

988)) x-ikmLtz. mm^m±i.:xT(D'b(D^m\,^tz (^d „ 



mi 


Sequences: 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



CCD^^. -®^>^>-9-^i2?^'J^r'-h'-r5a:#;tt,ti-5EST(Accession No 
.H24828)>^Bl>fcL?to CCDlB^iJJi rihe WashU-Merck EST Projectjlz J; -pT^ 

^^tLfeESTc-oT'^D. ^mizmi^tziST I ym^mti'-^i.xi^tzo z.(d 

mn^m<Z:^^lZ}iCM<D runiGenej iz^^^m^^ot. IHl-it{E^**CDEST 
t^X^tl^mW. Z(DlSl^^i;b±^X-5m [T64149, H24780, H24633, H248 
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28, T64277 (1996. 3. li^?h) ] tiXl^Z Z tt^mmLtco Z.(Do-^. T642 

77i:T64149. H24828i:H24780{i^ti-en|5l-^ P->©5' iB?iJi:3' ge^-rjOi^fl^Ht 
TfcD^ ^O^D-V-®^ >-y-— h-bf--rX{ii:-^P>ferj0.9kbTfeojt (0 1) o 
H24828®ea?iJ ^ D ^-CDMo A> o :? W — AT* >>!^ ^ fSBBJ^U i^S^iR-T S 

^VEGF-C(7)ia?iJi:36-^T^^Shl04T^ ^ ?g*28<l<^ ^ ^ ^75>s— Si t (2 

7%) . L*^4)'>^7^-r >-^rD 'j>^^>^^^'K<^»Mi^m#{cag^7'^ yg$*s 

J:<{S#^tLTl^fc (112) o ^*>. ^X^?^tt;tie?|J^&at^^tT-^^Ufeo 
[HM^'J 2 ] ^^y^^) —iy^ ?> cDcDNA® ^ D > 
t^f^ J: 13 m I ^ L EST ( H24828 ) ® @B5'J S i3 5 ' RACEffl ©T-^^'v-j^y^S'R 
ACEfflOr^'T-v'— (S'RACEJfl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (Sa?'"iJ#^:4 
), 3' RACEffl : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3' ( :5 ) ) ^ aSit U ( EI 

1) o t ^Jl^ffi^©:}^rJA*RNAA^p,i^fix¥e^^?:ffl^^T^ zLi$imcmk^tiWL\.. $ 

^®ra<j:^ig(C7'^'':r^— cDNA^I:i^-&^-frfecDNA-efeS TMarathon-Ready c 
DMA, Lung (Clontech^i-.i^) j ^S§S^i:L. ±.mr=7-C-r-3.VT^'y'^-y''7-( 
V— T'feSAP-ir^'l'v— (5' -CCATCCTAATACGACTCACTATAGGGC-3' ( iB?^iJ:?|^ : 6 ) ) 
(HI) Sffll^T. PCRi&tf-^/io ±fBTyr^5'-cDNAF*I{C{±. T^T^- 

y''y-f^—Kp-mukP-2ifi/\^yv^^x-ri>mti.t^^&-r^o ?cm. 94°cti 

^OMif^. 94°C-e:30#. 72°C-C-4^©mii*5i)-^ 94°C-C-30^!,\ 
70°CX'A^(DmM^5V--( 94°CT-20#. 68°CT-4^g'OM=&25-9-'r 

;KD3fe{*T-ff ^fco [fc/fU. Taq^KU^^-- fe'fcLT, r Advantage KlenTaq P 
olymerase Mixj cD^tt) D ic. rjaKaRa Ex Taqj (SSiitSS) &V^WiH(D^^yy 
T — ^mi^tzo ] C®)^^^ 5'{PiJt3'{ijCD. ^n^ni.5Kb. 0.9Kb®BTli-*5tiilii 
c:ne.»i>t^:. TpCR-Direct Cloning System (ClontechttiS) j > ""p 
CR-TRAP Cloning System (GenHuntertt^) j . RU rpT7Blue-T vector (Novag 
en%t^) J <g:fflt>-C. ^Mti^ n—->'^ Ltzo ^ci5. 5' RACErr>i-?& TpCR-Di 
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rect vectorj ^ D-- > ^-thmizti^ r^' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(iB^iJ#^:7)j . RZJF ^5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' ( le^'J 

#^:8)j ^r^-r v-fc LTfflo. mmm^fr^tzo 

TABl PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase YSj&Xf '"377 a DNA Sequencer (ABlttiJi) j $^l,^TD 
Miim^lk'^Ltzo ^iJ. ^ -^ — \Z\±^ ^^^ — f^oy^^^— (5'-AATT 
AACCCTCACTAAAGGG-3' ( Mf^mm : 9 ). 5' -CCAGGGTTTTCCCAGTCACGAC-3' ( Wmm^ : 1 
0))Zil>\ AP-Zr^^v-CS'-ACTCACTATAGGGCTCGAGCGGC-a' (SE^iJ:^-^: 11 )). ^ 



m.2 



SQKK^iJS^: 


12) 


5' 


-AAGTCTGGAGACCTGCT-3' 




13) 


5' 


-CAGCAGGTCTCCAGACT-3' 




14) 


5' 


-CGCACCCAAGGAATGGA-3' 




15) 


5' 


-TGACACCTGGCCATTCCA-3' 




16) 


5" 


-CATCAGATGGTAGTTCAT-3' 


SQGdB^iJS^: 


17) 


5' 


-ATGCTGAGCGA6AGTCCATA-3' 


SQ7(iB9tJS^: 


18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 




19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(iE?iJ# 5^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 




:21) 


5' 


-CAGATCAGGGCTGCTTCTA-3' 
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5' fpij i:3' ffiiJ®cDNA*^6i*^lCf# ^ fitz C }it^mm\^fzo U.cMk(D±i^mm^'^'^ 
:3-HU^-2>iifE^-?r*o7!i (gS^J#^ : mxfmm^ : 2) o Genbankr^-^^ 

-yi.{z^M^nx\,^tz^i^'imnt(Dmi%-^muz7f<-ro ■ftovEGF:?^ ^ •j-jit' 
hmm^ii.i-T^^:i}imnht^htti-:>tz m^) » ^s:*. higi^kd thsvegfj 

. t ho rvEGFj =&^gL. THSVEGF-Dj . ThsVEGF-Cj . ThsvEGF-Bj t h 
VEGF®*^ n^'-C'$>?) t h rvEGF-Dj . t h rvEGF-Cj . b h rvEGF-Bj <&^tb 
^nJlTo ^e>t3. rnsPDGF-Aj lit h CD rpDGF-Aj . rnsPDGF-Bj i±h h© r 
PDGF-Bj . rHSPlGF2j (±t hcD rpiGF2j ^^Mtii^To ^tz. iX^^tifelB 
?iJ<&aiSST-^Lfeo VEGF-D{i. >4^T*>Flt4';:^>H^LT^o-->^^tlfc 
VEGF-C t lUi^^^'E D i;— ^ /Ts L T -i) c: i: , Flt4 i: tel/z b -b 7*^ — jt=t -r 2) 
]'X-$>^tm^^titzc 
ifjfeTkttT^D y h (1214a) . &V\on Hei jne(D75^fe(von Heijne G, Nucleic Ac 
ids Res. 14, mi'4m{m6))X"> ^'•rJV^r^ VVJWis^^^mT^ t m4b 

VEGF-C (C ^ e> 5 r D -b «y > ^ ^ S {t S Rjtet*. * S t # ^ ^ ti 2. o 

TpCR-Direct vectorj ^iz^-y^ ti—^> titz5' mm>^ X . EcoRV{cJ: 
oTi3J>)tB^n2>i^lkbp0»iK-^ [a-"P] dCTPt J: »?^,ilSL> ra-ytbxm 

TReady-to Go DNA labelling beads(PhariDaciattM)j $rffll^fe^ 
>yArv'r V-^£(CJ: ^)^Tofco TMultiple Tissue Northern(MTN )Blot-Huni 
anj V THuman IIj s rnuman Fetalj s J^ZJ^ •"Human Cell linej (Clontechtt 
m) ^mK^^ TExpressHyb Hybridization Solution (Clontech4±Sli) j 
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it (c ^ l± (5 IS :^ S (c I N 4, (D T- ?> i: % X. ^ ti o 

2o(7)7*^-r v— r5' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (iB?'J#^:22)j 
. r5'_CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(i2?'iJ#-^:23)j ^^egU. 

VEGF cdU(D7' K Jsmmsi3^^ismmi:im'^-t^mm^mmLtz. m<^fitzdH 
myy^mmmmigiu tsaiix-mmi.. MmmmiaBait^anxmM{.rzy^x ~ 

KpQE42 (QIAGEN^tSJ) t riigation kit IIj (^rlitttS^) ^mi^Tf^-^Ltz 
o m'^ntzy^'X^ K<£^l^aSG19003[pREP4] (QIAGENM) izmxL. 
SS-r^^i:"^ l9^SftUytr^X^ h- (PQE42-BS3) ^MVH^tzo T^T.l KpQE 
42-BS3$:«eBL21 ( Invitrogentt^) (C#AL. lOOmg/lcD 'J > (^S^ffl 
T>l^>>iJ >± h ij .t7A. Bflr&^maa^) ^^tfL BrothT-lOmltg^L. ^H^i^lf 

Ll^L Broth 200ml {CM® L;to 37°CT-1.5B?FrrgiSII^. IPTG^3niMi: J'd; S cfc o tclff 
ife*ADxT^e>«c37°CT'5B^FRgtSilUfco ^SLfcfS. TQiAexpress Typell kit 
J ©rp brj— Ni-NTA*^ A-r^>^'?^S^3|itt!iLfco 
6 ] :^mmiz J; SDHFR-VEGF-Dl!!^^ ^ S®fgj^ 
t hVEGF cDNAc^)7'5y^89#g*^P,l81#a{c^S^-r^^igJ^&«0iJ5i:^i;r 

^-r ^§s*t^cDNA»Tn-=&^jBgif^BglIi:salI-c^^!lSL, mmmm 

BamHItSall-Cjaaufcr^^ ^ KpQE40 (QIAGENttM) riigation kit IIj ( 
SfgjgttM) <£ffl^^T^^Lfeo m^tltzy'^XK h-^;*^!lBSG19003[pREP4] ( 

QiAGENttK) izmxL. ^m^^^ri^^t:o ^^m.Ltzr^xi k (pqe4o-bs 

3) ^miROfzo y^XS. h'pQE40-BS3=S::^fligBL21 (InvitrogenttS;!) tCigAL 
. lOOmg/lCDt^i/'J > (ai>tffly'>t:i/y>:h h U-^A. B^?fei«||:j:±ii) ^^tf 
L BrothT-lOml^ilLs ^tl^ifLV^L Broth 200ml MM Lfco 37'CT-1.5B$PB^tg 
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m'ik. IPTG<&3iDMi:JfeS ctoJcigife^JlinxT:^ f,(;37'CT-5ll^r^tSflUfco mML 
tzU. TQiAexpress Typell kitj cdt^d hzi—Mz'm^. Ni-NTA* v AT-DHFR- 

[mMWl] V'i7XVEGF-D cDNAcD;!7D-- >^ 

("Mouse lung 5' -stretch cDNA libraryj (Clontech-|:±S!{)$:1.5xlO*pfuf£'^ Lit 
THybond-N+j (AmershajDttS!i)7 — (20ciDX22cm)$:2*fef't^^L3to $<]50ng® 

human VEGF-DcDPvuI IKtM"^ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciat±l>i)Ta:"P-dCTP(AinershajDM)T-*ilSUfe*)©^rD — ri: LT ""Expre 
ssHyb Hybridization Solutionj (Clontechtt8:i)$:fflV>68°C*^f>55°C^CD<5^-7 v 
Ji> hMf -r'J ^V-b'-v'g >i&2B#ta^Tofeo 2xSSC. 0.05% SDS=^ffll^m^gT- 
10^P^4IaJ7 ;b^'-;&?Jfe?tL}fcf*0.1xSSC. 0.1% SDS^fflt,%45°CT-3^r^j5fe?f 

0 rHyperPilm MPj (AlDe^shal^^ti^)t^i^^*ffl^^7 >&-80g[T--Bfe^>t 

t^^SlLfco #^Lfc^ A^^DNAIiT-b— h^-f -b— h A^e> TqiageN Lambda MAX 

1 Kitj (Qiagen^±m)^mi^xmm:i.tzo hDNA*EcoRIT-tO 0 .'H LpUCll 
8 EcoRI/BAP (TakarattS:^)t-9-:^;^D— ->^tfefSABI377i^-'5r>-y— (Perki 
n Elmer^±^)(z J: f3aS^!j<l:^^Ufeo ^#^t^fc ^ D->(Dd t>B^-r-52flSl®^ o 
->*>e.^e7;^VEGF-D(7)±S=&=3- K-r-ScDNA^H^fiKL/io vt^XVEGF-D cDN 
AO^Sie^iJZilfJt^T' 5. y ^i2?iJ^&BE9iJS-^:24{C-;j^v-ro 

[mmm 8 ] ^ >y h VEGF-D cDNA® ^n—-yif 

TRat lung lambda ZAP 11 vectorj (Stratagene^tti )'&1.5xl0'pfu^^ Lfc >" 
Hybond-N+j (AmershamttSSi) -f ^U^— (20cinx22cm)^2*fef^|^ Lfco mijugCDjao 
use VEGF-D cDNAcDl-782bp»rn-<& TReady-To-Go DNA Labelling Beads(-dCTP)j 
{Pharmaciattii)T-a"P-dCTP(A]DershanttS^)t:'^iaL;t*)®<&rD — LT «" 
ExpressHyb Hybridization Solutionj {CloniechU^)^^i>^68°Ciy^ V 
5'i^ji> h^N^r r'J ^V-tf — >'3>?&2^P^fT-^;to 2xSSC. 0.05% SDS<&fflV^^. 
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Ltzo fHyperFilm MPj (A]ne^shalD^±^)i:^f?^;Slt$ffl^,^7 — ^-80]^T'— 

->J3^^L/ro ^MLfz^^i^ ^ a — >itE. co\i SOLAR(Stratagene-Jtti^) 
i: ^v;!/ / — 7 r — ExAss i St ( Stratagenett ) ffl I ^ T pB 1 uesc r ipt-N-® t) m L L 
fe^ABI377^->r>-b— (Perkin Elmernm)lzJ:<jt^mi¥*i^^-^\^tz, ^(D^ 

^ hVEGF-D cmAt%^ibti^nmx-it$>-otzi^. mi^zj K>ST■^^T^^ 

^CT% ^D— ->^T-^^c*»rp/:C^ySg|5:£)-C7)cDNA*m;SfeS?)(Z TMarathon- 
Ready rat kidney cDNAj (ClontechaM)^^^ >nx— h C L5' r^-i' v— rcCT 
GCGAGTGTGTCTGTAAA(iB^iJ#^:26)j ti'^^^-^- rcGGTAGTGGGCAACAGTGACAGCA 
Mmm^:27)j €:fflV^T94°C15#. 55°C30#. 72'C2^$40[el^t)ig-rPCR$: L 
/io ff 5>tl.fe»TM-*pGEM-T vector(promega4;t.i^){cit:r^ D — - >^^Lfe^. AB 
I377i/->:r>-y--(Perkin Elmer^±i!^){z J: »3 iB?'J*)*^ Lfeo €c7)!gm. ^ h 
VEGF-Df7)C*5ife'g|5^><£^tfi^D->T-feofeo ^^-^^N-f ^ 'J y-f -tf-^ a >-<:: 

*^t«{CcfcD. vEGY-ct^mr^mm\i^m-r^^m^ji^>^^i7m (vegf-d) ib- 

J:t;^^®ii{5-?As#g|^n7to VEGF-Dli. lg^£im{c*j(t-5iE^?&:ifiiWir^5^ilt 

i>imcDmmizi>m-^Lx\^^hi%^^ti^o ^f^^B^^igf^^ti, vEGF-Dii{5T- 
Ttfet). ^rz:^mMcDx^&-T'^^m^^xm^ti^nG?-bi^>;^^mit. mm^ 
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m. mmmmm^m. ^'t>iziim\t^mm(Dmm^i^^j:^iz. ^tz. vegf-d^ 

h^iznt^fi^m. ^mmmiz^i^T ^mi(Di^ms msiamnizn-r ^^m-p^m. 
t^miJ >mt \^xmMmm^^.(Di^0.mizj^'^m-r h ZL tt^mn^ ti=bc ^tz vegf 
-d^>.'^^'mii^zj^^(Din.mtvEGT-m^mnizxi>mMcDm&-^cDmmi}mm 
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( 3 ) mm^^ : C1-802PCT 
( 4 ) miHS-'f : 

( 5 ) mms : 

(6) ^9cmo)i,tiztji-Dtctiiim^Ltzmz&zj^iiim(Dm^ 

B*B ¥fi)c8^1^g^P.^ 1 8 5 2 1 6 ^ 

(7) m^B : 1 9 9 6-^7^ 1 5 B 

( 8 ) nmcDm. 2 1 

UVm^ : 1 
iB^'JOM^ : 354 

: t h(Homo sapiens) 

mm<Dmm. iWdung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 

15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin 

195 200 205 

lie Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 

iB^J#-^ : 2 
nmcD^^ : 2004 

m^icom : mm. 

^i^^Wmm : cDNA to mRNA 

mm 

jiL^^ : t h(Honio sapiens) 

mM(Dmm :W(iung) 
<\^m^mrm^ cos 
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^mtim : 403 1464 
nm^^^Lrz:^^ :E 

CCAGCTHCT GTARCTGTAA GCATTGGTGG CCACACCACC TCCTTACAAA GCAACTAGAA 60 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA ATTTTCTGGA CAYGAAGTAA ATTTAGAGTG 120 
CTTTCYAATT TCAGGTAGAA GACATGTCCA CCTTCTGATT ATTTTTGGAG AACATTTTGA 180 
TTTTTTTCAT CTCTCTCTCC CCACCCCTAA GATTGTGCAA AAAAAGCGTA CCTTGCCTAA 240 
TTGAAATAAT TTCATTGGAT TTTGATCAGA ACTGATCATT TGGTTTTCTG TCTGAAGHT 300 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG CCTTTTGAAA CAATTTTCTC TAGCTGCCTG 360 
ATGTCAACTG CTTAGTAATC AGTGGATATT GAAATATTCA AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 

TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GH ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGO CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 HO HS 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TOT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAG ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TOT AAA TOT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TH GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys^Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG TTCCAAGTTC CCCATCCCTG TCATTTTTAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC TGTTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAATGGA GAGGAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGHTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCAGGTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTH TTTATGCAGA ATTTGATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

Ei^^m"^ : 3 
i2^'J©:S^ : 16 

Cys Gly Pro Asn Lys GIu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
1 5 10 15 





: 4 




: 27 


Em (DM 


: 
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AGGRATGGGG 


AACTTGGAAC GCTGAAT 








: 27 




: 


















GATCTAATCC 


AGCACCCCAA AAACTGC 





: 6 






: 27 






: ^^ig 




flO^ : 














: m(Dmm. 


^^ifeDNA 








CCATCCTAAT 


ACGACTCACT ATAGGGC 




: 7 






: 33 






: 




















^figDNA 
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Mm 

CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 

IB^'J*^ : 8 
EmcDM.^ : 32 

EmcDM : mm 
Mm 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 

ia^'J#^ : 9 
Smcom.^ : 20 

Em(Dm : mm 
mm 

AATTAACCCT CACTAAAGGG 

IB^'JS^ : 10 
Em(DM^ : 22 

Mim(Dm : mm 
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CCAGGGTTTT CCCAGTCACG AC 22 
: 11 

imo)^^ : 

mm(Dm : mm 

ACTCACTATA GGGCTCGAGC GGC 23 

le^'J*^ : 12 
6290®^^ . : 17 
iB9'J<D5'-J : M 
imWi : - -^ili 

AAGTCTGGAG ACCTGCT 17 

laj-'US-^ : 13 
ia?'J©g^ : 17 

Emtom : 
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CAGCAGGTCT CCAGACT 

id^iJS-^ : 14 
Sd?'J<^>S^ : 17 
EmcDSi : 

mom : -4^^ 
Em 

CGCACCCAAG GAATGGA 

Emm^ : 15 
le^iJCDM^ : 18 

mi} (DM : mm 

TGACACCTGG CCATTCCA 



iB^'J*^ : 16 
ia^ij®:^^ : 18 

m^mm : mm 
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CATCAGATGG TAGTTCAT 



18 



m^m^ : 17 
ea^iJcDS^ : 20 

fimcDm : mm 
m(Dm. . : -^m 

ATGCTGAGCG AGAGTCCATA 20 

iSJ'iJS-^ : 18 
Em<Dm.^ : 20 

la^ijcD^ : mm. 

CACTAGGTTT GCGGCAACTT 20 

Wi^m-^ : 19 
Sa^ycoS^ : 20 



wo 98/02543 PCT/JW7/02456 

30 



mm 

GCTGTTGGCA AGCACTTACA 

ia?'J# ¥ : 20 
m^](D^^ : 20 

Eimcom : mm 
mom. : -:^m 

am 

GATCCATCCA GATCCCTGAA 

i2?'J#-^ : 21 
mmcDBi^ : 19 

ffi^ijos : mm 
mm 

CAGATCAGGG CTGCTTCTA 



Emm^ : 22 
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^m(D&^ : 32 

m(Dm : 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

Eim^-^ : 23 
i25iJ®S^ : 33 

fid^'jwfi : mm 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 
: 24 

ia^ijOX^^ : 1581 

sEi'''j®.^ : mm. 
m(Dm. : 

K?iJCDll^ : cDNA to mRNA 
:fl$(lung) 
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^m^m-ti^-^ :CDS 
rf^iiLm : 96.. 1169 
nn^^^l.tz:^& :E 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TOT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 
Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 
Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 
Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 
135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 
Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 
Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 
Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 
Thr Gly Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 
Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro lie Asp 
215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG OCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA OCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
lie Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGAHCAACT TCCTHCAAG TCCCCCCATC TCTGTCATH TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 
CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 
CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 
TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

fifi^US^ : 25 
MViKD^^ : 1491 

mmcom : m 

iM^iCDWrn ■■ cDNA to iiiRNA 

mmcomm :W(iung) 
^m^m-t6i^ :CDs 

^^Mit : 270.. 1247 
!WWL^'^^i^tz:fjm :E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 

ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 

TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 

TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 

GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATG CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG CTT AAA AGT CH GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

75 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 110 115 120 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC HC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser lie Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TGC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTH CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 149^ 

mmm^ 26 
mmcDm^ 20 
mi](Dm : mm 

GCTGCGAGTG TGTCTGTAAA 20 



iH^'i*^ : 27 
Ei^'iCD^^ : 25 
imcDM : mm 
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GGGTAGTGGG CAACAGTGAC AGCAA 25 



wo 98/02543 PCT/JP97/024S6 

40 



2. ia?ij#^ : 2{cgBa©DNAi:M^r'j^5'VX-r-SDNAASr3-K-rs^>>'^^K 

o 
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HSVEGFCC* 
H24828 

HSVEGFCC 
H24628 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC: 



MHLL6FFSVA CSLLAAALLP GPREAPAAAA AFESGLDLSD AEPOAGEATA 

YASKDLEEQL RSVSSVDELM TVLYPEYWKH YKC0LRK6GW QHNREQANLN 

SRTEETIKFA AAHYNTEILK SIDNEWRKTO CMPREVCIDV 6KEFGVATNT 

FFKPPCVSVY RCGGCCNSE6 LOCMNTSTSY LSKTLFEITV PLSOGPKPVT 

ISFANHTSCR CMSKLDVYRO VHSIIRRSLP ATLPQCQAAN KTCPTMYMWN 

MHICRCLAOE DFMFSSDAGD DSTDGFHDIC GPNKEIOEET COCVCRAGIR 
^IQl 

BBsQSEBIkel SrnsSoSSBS nklfpsqcga nrefdentRo cvckrtRprn 
QSl^EDhhf lEEDRBEGiDS tpcpkdliqh pkncscfeEk esletcSqkh 

oplnSgkEaB Qctespokcl lkgkkfhhqt SscyrISStn rokQS-epgf 
klfhbotEsE b or EpfhtI^as gktEEakhcr 

SYSBeVCRCV ESYWHRfflQMS 

FPkBkRAAOG gHSRlSNli 

hunan VEGF-C 



50 
50 

100 
100 

150 
150 

20O 
200 

250 
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300 
300 

350 
350 

400 
400 

450 
450 
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HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVE6F 

HSVEGF-B 

HSVEGF-D 

HSVE6F-C 

HSPOGF-A 
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HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-O 

HSVEGF-C 
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HSPIGF2 

HSVEGF 
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HSVEGF-D 
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HSPDGF-A 

HSPDGF-B 
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HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 
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